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(57) Abstract: The present bivention telates 
to new dopamine receptor subtype selective 
figands of Formula (I), wherein Ri, R2 and 
independently repiesent substituents selected from 
(I) hydrogen, halogen, C).6a]ky], Ci^koxy, cyano, 
p ^^""^^ hydroxy, trifluoromethyl, Ci^lkylsulfonyloxy, 

11 I I ^ trifluoromethanesulfonyloxy, optionally substituted 

C,.6alkanoyloxy. amino, aminoalkyl, carboxy, 
V *!r ^^'"^ ^"'^^ ^"^'^ aminocarbonyl, N-hydroxycarbamimidoyl. 

caibamimidoyl, hydroxycaibamoyi, thiocarbamoyl, 
sulfiamoyK optionally substitnted phenyl or 
naphthyl, optionally substituted mono or bicyclic 
heterocyclic group, two adjacent groups of Ri, R2 and R3 may combine to form an optionally substituted fused mono or bicyclic 
heterocyclic group, with the exception of compounds wherein a) Ri= Rj = R3 = H, b) Ri = R2= H and R3 = Ci.6all£oxy in the position 
2 or R3 is in the position 4 of the i^perazinylphenyl moiety, c) R^l ?s H and Rj - R3 = C|.6a]koxy; Q represents an optionally 
substituted Ci^kyl, Ci^kenyl, phenyl or heteroaryl group. 
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different substituents in the phenytpiperazine substructure. Due to this different 
substitution the compounds of the present invention have higher activity and 
selectivity for the Da receptors over the Oz receptors. 

Several phenylplperazinylalltyl carfooxylic acid amides are already 
described, however, the mechanism of action of the compounds described therein 
differ significantly from that of the compounds of the present Invention: sedative 
activity (USP 3 005 821), analgesic and central nen^us sytem depressant activity 
(FR 1 543 944). antipsychotic activity (USP 3 574 839). analgesic, antihistamlnfc 
and central nenwus system depressant activity (FR 1 537 901), 5-HriA.and 5-Hr2 
receptor activity (JP 2000-204040 and WO 9903833), antitumor and 
immunosuppressive activities (DE 197 56 236). ai-adrenergic and 54friA 
serotoninergic activity (USP 5 605 896), antagonists of NPYnnduced feeding 
behavior (EP 747 356), 5-HTia antagonists (EP 395 313). antlalleigic and 
antihistamine activity (USP 4 778 796), binary c(.p-adrehergic blocking activities 
(USP 4 202 978), antihypertensive activity (FR 2 261 766), exhibiting an affinity for 
dopamine Da and 5-HTia receptors (EP 594 813). having ability to block 
apomorphine-lnduced climbing In mammals (EP 511 610) and antiagresslve 
activity (EP 48 045). The compounds mentioned In tiiese patent specifications are 
not declared having activity at dopamine Da receptors arid tills fype of activity is 
not even suggested. 

Sumntarv of the invention 

Surprisingly it has been found that, in contrast to ttie known above 
mentioned compounds of prior art, tiie new carboxamide derivatives of formula (i) 
of ttie present Invention have high affinity at dopamine Da receptors and high 
selectivity over ottier receptors, espedalty dopamine D2 receptors. Due to this high 
selectivity ttie undeslred side effects of tiie compounds are much less pronounced. 

JhB Invention relates to new carboxamMe derivatives of fbnnula (I): 
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(0 

Wherein 



hurf^ K J"*^ independently represent substltuents selected from 
^. halogen. C.^,. c,. alkoxy, cyano. hydroxy, trffluoremethyl. C.. 
a^Msulfonytoxy. trffluoromethanesulfonytoxy. optlonaljy sui^tftuted 
a^^V. amino. aminoalkyl. carboxy. aminocarbonyf. N- 

^tTT """^ '''"^ " '^'^"^^ "H,noor 

bl^c heterocj.,te group, two adjace^^ 

fom, an optionally substituted fused mono or bfoydic heteiocycllc g^^^^ 
with the exception of compounds wherein 

a) RtsrR2 = R3aH. 

b) Ri = R2 = Hand 

Ba = Cm, alkoxy In the position 2 or 

Ra is In the position 4 of the piperazinylphenyl moiety. 

c) Ri = Hand 

R2 = Ra - alkoxy; 

h«e J^XT " " 
aw*" S~»,e«c ls«n«s andfer ste™obome«> <tostereome,s an*or the 
«lt8 antfor M««es andto, senates me«of. » p^^^s for p^dudng the 
»™.to ptennaootoalcal composHlona containing tho same and to their use In 

dtl."tl " Wrenla, sch.z^«ac,^e 

etc). dn^B <o.» atohol. «»alne and n,oo.,ne. opioids, etc.) abuse, 
"gn*e »npalm»nt accompanying sehlaphrenla. n,lld.U».oderate cognitive 
amnesia, e^lng diso«te« (e* l»,llmla nodosa, etc), attention defldt 
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disorders, hyperactivity disorders In children, psychotic depression, mania, 
paranoid and delusional disorders, dysklnetic disorders (e.g. Parkinson's disease, 
neuroleptic Induced parkinsonism, tardive dyskinesias) anxiety, sexual 
dysfunction, sleep disorders, emesis. aggression, autism, pain, ophthalmoioglcai 
diseases (e.g. glaucoma, etc.). 

Detailed description of the Invention 

The Invantion relates to new carboxamide derivatives of fbnnuia (I): 




(0 

wherein 

Ri, R2 and R3 independently represent substituents selected from 
hydrogen, halogen, Ci^kyl, alkoxy, cyano. hydroxy, trifluoromethyl, 
alkylsulfonytoxy, trifluoromethanesulfonyloxy. opttonally substituted Ci< 
alkanoyloxy, amino, aminoalkyl. carboxy. aminocarbonyl. N- 
hydroxycarbamlmldoyl, carbamlmWoyl, hydroxycarbamoyi, thioearbamoyi, 
sulfamoyi, optionally substituted phenyl or naphthyl, optionally substituted mono or 
bicydic heterocydte group, two acijacent groups of Ri, R2 and Ra may combine to 
form an optionally substituted fused mono or bteydic heterocyclic group, 

witii the mception of compounds wherein 

a) Ri«R2sR3sH, 

b) RtBR2«Hand 

Rs s Ci.e alkoxy in the position 2 or 

Ra is in the position 4 of tiie piperazinylphenyl moiety, 

c) RisHand 
R2«R3sCi^ail«)xy; 
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Q represents an optionally substttuted CmtalkyI, Ci^kenyt, phenyl or 
heteraaryl group; 

and/6r geometric isomers and/br stereoisonrters and/or diastereomers and/or the 
salts and/or hydrates and/or solvates thereof. 

A heteroaryl ring in the meaning of Q may be monocyclic, bicydic or 
tricyclic ring. 

The monocyclic heteroaryl ring may be an optionally substituted 5- or &• 
membered aromatic heterocyclic group. 

The 5- and 6-membered heterocyclic group is furyl, thienyl. pyrrolyl, 
oxazolyl, thiazolyl, imidazolyl, pyridyl, pyridazyi. pyrimldinyl, isothia20lyi, isoxazolyl. 
pyrazlnyl and pyrazolyl. preferably pyridyl, thienyl. pyrimldinyl and pyrazlnyi. 

The bicyciic heteroaromatic group is indazolyi. indolyl, benzofuranyl, 
benzothienyl, benzothiazolyi, benzlmidazotyl, benzoxazolyl. benzisoxazolyf, 
benzisothiazolyl, quinolinyl, quinoxolinyl, quinazolinyl, cinnolinyl, isoquindinyl, 
pyrazotoI1,5^1pyrimidyl, pym)loI3,2.b]pyridyl. thleno[3,2-b]thiophenyl, 1,2-dihydrp. 
2-oxo-quinoliriyl, 2,3-dihydR>-3<»(Ow(H-benoxazinyl. 1,2-dihydro-2-oxi>^H-indolyl, 
preferably quinolinyl, benzofuranyl, benzothiophenyl, berizthlazolyl, berizimidazolyl 
and indolyl group. 

The tricyclic heteroaromatic group is pH»ri)Olinyl. 

Ri. Rst and Ra may be the same or different 

The substituents of Ci.«ali^, Ci.6aikenyl, phenyl or heteroaryl groups in ttie 
meaning of Q are selected from hydrogen, halogen, hydroxy, cyano, amino, 
trtfiuoromettiyli Cimailcyl, Ci^jalkenyl, Ci^l«)xy, Ci^il<anoyl, methyienedioxy, 
alkylamino. Ci^ikanoylamino. Ci.6allcylthi6, optionally substituted aioyl, aryloxy, 
aminosulfonyl, aryisulfonylamido, optionally substituted mono or bicyciic aromatic 
or heteroaromatic ring, 

witii ttte exception of compounds of formula (I) 

wherein Q = phenyl with one fluorine or chlorine 
substituent in any position, and 
Rt = Rs s H, and 

Fb s trifluoromettiyl in the position 3 of the piperazinylphenyl 
moiety. 
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^ <>«C,.*anoylo)<y In the nieanlns of 

hydrogen or halogen. 

The amino. amlnoaB<yl, amlnocaibony,. ^Mw(ta«yc«ban.lmldort 
caftammldoyl. Mmxyca^amoyl, thiocartamoyi a«i suHrn^ ^ h 
5 "waningofR,.Ffean(lR,mayop«onallybesul)stllutedonlheNaloin 

•n« mono or bloi«lio haieiocyclte graup In fte meaning o( fli (b and R, 

may be satoaled 0. unsaturated Mrtalnlng 1 to 4^»te«)^ 

or s* 

^ '"*««»»»«n*of)bn«uiamanaMg«MiporanaMmolety 
alK«»,l.atenoytem»,^all«moytov»^^ 

-nett^* etM. niMopy.. n^HM «l»nly|. n^»xyl a^ 

such as isopiopyl, Mxityl, see*utyl, and the Hie. 

Thealtenylmolatylnthemeanln8 0fhe*Nt>all<enyllnQmayhave1lo6 
oan>on atoms and 1 to 3 doul)le bonds. 

lbs haloflen aubstl.«n.(3, In the compounds of lom,ula (I) may be lluoHns. 
chlodne. bromine or Iodine, preferably fluorine, bromine and chlorine 
^ jr^ Invention «Wes also to the sate of compounds of Ibrnnila (I) fbrnisd 

Both oroanlc and Inorganic acids can be used lor the lora«tlon Of «ld 
^ sa^ Su^abte inorganic ac«s can be for exampte hydmcN^ 

acw. nttric add and p,»sphoric add. Repmsent.,H«s of monovaleni 
ojnic aads can be for examine .6m,lc add. acetic add. peptonic add. and 
dlfle^m butyric acus, vateric adds and caprio adds. Rep^senta..^, „, 
o.8an« adds can be for example oxalic add. male,* add. maleic add. fumaric 

ac^ <md sucdnlc add. Other organic adds can also be used, sud, as hyd^xy 

aods for example Citric add. tariaric add. or aromatic earbo-^c adds lor exami 

benzo« acM or salicylic add. as *s« as al»*allc and anm«ilio sullbnic adds fbr 
e»m^e methanesullbnte add. naphtal«»sullbnlc add and p-tduenosullonlc 

add. Espedally valuable fl^up of the add addHton salts Is In «hld, the add 
"mix»»m Itse. IS physldoglcaly accept 

h the appiw dose Of » does not have unfavourable Influence on the effed 
«>» the .dive ingredlenl add addition salts a« phannaceutlcally «^ 
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acid addition salts. The reason why acid addition salts, which do not belong to the 
pharmaceutically acceptable acid addition salts belong to the present Invention is, 
that In given case they can be advantageous In the puriflcation and Isolation of the 
desired compounds. 

Thd different solvates and^or hydrates of compounds of fomiula (I) are also 
Included within the scope of the Invention. 

Certain compounds of fbnnula (I) can exist in the fbnn of ds- and/or trans- 
Isomers and^or stereoisomers and/or diastereomers. These are llkewisa within the 
scope of the present Invention including all such isomers and the mixtures thereof. 

As the invention relates also to the salts of compounds of fbnnula (I) formed 
with adds, especially the salts formed with pharmaceuUcatly acceptable acids, the 
meaning of compound of fonmula (I) Is either the free base or the salt even if it is 
not refened separately. 

Preferred compounds of the invention are those compounds of fomiula (I) 
wherein 

Ri = R2 = H, and 

R3 represents halogen, Ci^llcyl, cyano. hydroxy, trifluoromethyi, 
Ci^ealkylsulfonyloxy, trifluoromethanesulfonyloxy, optionally substituted 
Ci^lkanoyloxy, optionalty substituted amino, carboxy, aminocarbonyl, 
N-hydroxycarbamlmidoyl, carbamimidoyi, hydroxycarbamoyi, 
thiocarbamoyi, sulfamoyi, optionally substituted phenyl or naphthyl, 
optionally substituted mono or blcyclic heterocyclic group in the 2 or 3 
position of the piperazinylphenyt moiety, or 

Ri = H, 

R2 and R3 independently represent halogen, C^alkyl. Ci^toxy, cyario, 
hydroxy, trifluoromethyi, Ci^kylsulfonylo]^, teifluoromethanesulfonyloxy, 
optionally substituted Ci^lkanoyloxy, optionally substituted amino, 
carboxy, aminocarbonyl, N-hydroxycarbamimldoyl. carbamimidoyi. 
hydroxycarbamoyi, thiocarbamoyi. sulfamoyi, optionally substituted 
phenyl or naphthyl. optionally substituted mono or blcyclic heterocyclic 
groups In the 2,3-. 2,4- or 3,5 positions of the piperazinylphenyt moiety, 
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vt^reby two adjacent groups of R2 and Rs may oombtne to fomn an 
optionally substttuted fused mono or bicycilc heterocyclic group; or 
Ri, R2 and Ra independently represent halogen, Ci^l<yl, Ci^lkoxy, 
cyano. hydroxy, trifluoromethyl, optionally substituted amino, 
5 aminocarbonyl or optionally substituted phenyl or naphthyl groups In the 

2,3,4 positions of the piperazinylphenyl moiety, whereby two adjacent 
groups of Ri, Ra and Ra may combine to form an optionally substituted 
fused mono or bicyctic heterocyclic group; and 
Q represents optionally substituted thienyl. pyridyl, pyrimldyl, pyrazinyl, 
10 quinollnyt, benzofuranyt, benzothlophenyt. benzthiazolyl, benidmidazolyl, 

indolyt, p-carbolinyi; Ci^lkyi substituted by an optionally substituted aryl 
or heteroaryl group; Ci^kenyl substituted by an optionally substituted 
aryl or heteroaryl group; phenyl substituted by bromine, Ci. 
6(dOalkylamlno, Ci^kyl, Ci^ialkoxy or optionally substituted aiyi or 
IS heteroaryl group(s); 

and/br geometilc isomers and/br stereoisomers and/or diastereomers 
and/or the saKs and/or hydrates and/or solvates therecrf. 
The Invention also relates to ttie pharmaceutical compbsitions containing 
the compounds of formula (I) and/or geometric isomers and/or stereoisomers 
20 and/or diastereomers ahd/br the salts and/or hydrates and/br solvates tttereof as 
active IngredienL 

Furttier sut^ect of ttie present invention Is ttie phannaceutical manufacture 
of medicamente containing compounds of fomtuta (I), as well as the process of 
tifeatments and/pr prevention with these compounds, which means administering 
25 to a mammal to be treated - including human • effective amount^amounte of 
compounds of fonnula (1) of tiie present invention as such or as medicament 

The present invention also provides a process for preparing compounds of 
formula (I) by forming an amide bond between a carboxytic acid of fonnula (II): 

o 

30 (II) 

wherein the meaning of Q is as described abovis for the formula (I); 



: . wo 03/028728 

or derivatives thereof 
and an amine of formula (III): 



(III) 

5 wherein the meanings of Ri, Ra and R3 are as described above for the formula (I); 
or derivatives thereof . 

The amide bond fomoation may be canied out by laiown methods, 
preferably by preparing an active derivative from a carboxyiic acid of fonnula (II) 
and this active derivative Is reacted with an amine of formula (III) in the presence 
10 (rfabase. 

Thd transfonnation of a carboxyNc acid into an active derivative may be 
canied out in situ during ttie amide bond formation In a suitable solvent (for 
example dimethylformamide. acetonitrile, tetrahr/drofUFane. chlorinated 
hydrocarbons or hydrocarbons). The active derivatives can be acid chlorides 

IS (prepared for example from cart)oxylic acid with thionyi chloride), mixed 
anhydrides (prepared for example from carboxyiic acid wHh isobutyl chlorofonnate 
in the presence of a base, e.g. triethylamine), active esters (prepared for example 
from cartx>xylic acid with hydroxybenztn'azole and dicyclohe)^ carbodiimide In the 
presence of a base e.g. triethylamine). The active derivatives can be prepared 

20 advantageously between -lO^C and the reflux temperature of the solvent used. To 
the ttius obtained solution or suspension an appropriate amine of formula (ill) is 
added In a forni of base or of a salt formed with organic or Inorganic acid. The 
condensation reactions are followed by thin layer chromatography. The necessary 
reaction time Is about 6-20 h. The work-up of the reaction mixture can be carried 

25 out by different methods. The products (On be purified by imown methods, for 
example by crystalllzatbn or by column chromatography. The staictures of the 
products are determined by IR, NMR and mass spectroscopy. 




- wo 03/028728 



PCT/HnO2/00O9S 



10 

Where they are not commercially available, the cart)oxylic adds of fomnula 
(II) may be prepared by procedures described in literature (e.g. 6- 
methoxybenzofuran-2-carboxylic add: J. Chem. Soc. 1940, 787; 6- 
methoxybenzothiazole-2-cart>oxylic add: J Am. Chem. Soc. 1963, 85, 337; 5- 
5 methoxybenzothiophene-2-carboxylic add: J. Org. Chem. 1961, 26, 1326; 4- 
imldazo[1,2-a]pyridin-2-yl-benzoic add: WO 9534540; 4-(pyTimidln-4-yl)-benzoic 
add: WO 9957113; 9H-p-cafboline-3-carboxyllc add: Hetorocycles 1998. 48, 993) 
or by procedures analogous to those described in literature. The compounds of 
formula (II) are either known or capable of being prepared by various methods 
10 known in the art 

The syntheses of isome commercially not available carboxylte adds of 
fonnula (II) are described in the Examples. 

The amines of fonnula (III) may be prepared by alkylatton of compounds of 
fbmtuia (IV): 

IS 

(IV) 

wherein the meaning of Ri, Re and are as described above for fonnula (1); 
by standard methods. 

Thus for example compound (IV) may be reacted with lvH4- 
20 brotnobutyl)phthallmide foltowed by the removal of the phthaloyi group to give 

compound (III) or. where Ri, Ra and Ra are indifferent towards redudng agents, by 

alkylation with 4-bromobu^nitrile followed by reductton of the ^ano group. 

Where they are not commercially available, the p4)erazines of formula (IV) 

may be prepared by known methods. Thus a properly substituted aniline may be 
2S reacted with bis-(2-hydro)9-ethyl)amine and aquaeous hydrobromic add (e.g. 

U8P 2 830 056), with bis-(2*chk>ro-ethyl)amine hydrochloride (e.g. J. Med. Chem. 

1997, 40, 2674) Of with bisK2-bromo-ethyl)amine (e.g. Coneet Czech. Chem. 

Commun. 1934. 211). An other procedure may be the reactton of a properly 
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substituted aryihalogenide with piperazine (e.g. J. Med. Chem. 1989. 32. 1052; 
Tetrahedron Lett 1999. 40. 5661). 

The piperazine derivatives of formuia (IV): 



Ri and Ra are the same or different and represent hydrogen, halogen, Ci. 
6all<yf, Ci^il(oxy, cyano, hydroxy, trifluoromethyi, Ci^ll<ylsuIfbnyloxy, 
trifluoromethanesulfonyloxy, optionally substituted Ci^kanoyloxy, amino, 
aminoalkyi, carboxy, aminocarbonyl, N-hydroxycarbamlmidoyI, carbamlmidoyi; 
hydroxycarbamoyi, thiocarbamoyi, sulfamoyi, optionally substituted phenyl or 
naphthyl, optionally substituted mono or bicycilc heterocyclic group, two adjacent 
groups of Ri and Rj may combine to forni an optionally sut>8Ntuted fused mono or 
bicycllc heterocyclic group, and 

Ra is optionally substitutad phenyl, 
excluding when 

Ri«R2»H; 



These compounds and/or salts and/br hydrates and/or soh/ates thereof are 
also Included within the scope of the present invention. 

The new piperazine derivatives of fbnnula (IV). wherein Ri, and Ra have 
the same meaning as defined above, andtor salts and/or hydrates and/or solvates 
thereof may be prepared by various methods known In the art. One of them Is as 
follows: 

protecting the secondary amine of a piperazin derivative of fonnula (IV): 




wherein 



are new. 
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(IV) 



whdrein 



5 



Ri and R2 are as defined above, and 
Rs Is halogen: 



followed by reacting the compound ot>ta{ned with a compound of fbmoula 



10 wherein 

R* and R" are the same or different and represent hydrogen, halogen, 
trffluoromethyl, Ci^kyl, Ci^lkoxy. Ci^^kanoyloxy, amino or alkyt amino; 

in the presence of a catalyst applied usually in Suzuld coupling and a t)ase; 

and 

IS finally by deprotecting the piperazine derivative obtained; and 

thereafter optionally forming a salt and/or hydrate and/or solvate of fonnula 
(IV)' wherein Ri, R2 and R3 are as defined above. 

The process for producing new piperazine derivatives of fbmnula (IV) are 
also included within the scope of the present invention. 

20 The piperazines of formula (iV) are key intennediates for producing acid 

amide derivatives exhibiting selective dqsamine D3 receptor activity, the use of 
piperazines of fonnula (IV) as intermediates for producing acid amide derivatives 
exhibiting selective dopamine Da receptor activity Is also included within the scope 
of the present invention. 



(VII): 




B(OH)2 



(VII) 
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The compounds of fonnula (I) can also be obtained by the reaction of a 
compound of fonnula (IV) or derivatives thereof with a compound of fonnula (V): 

H 

(V) 

Wherein Q has the meaning as defined in carboxamide derivatives of fonnula (I) 
and X is a so-called leaving group, preferably chlorine, bromine, iodine, tosyiate or 
mesylate or derivatives thereof. 

The reaction may be canled out in an Inert solvent, for example, acetone, 
dimethylfonnamide and acetonitrile in the presence of a base (e.g. sodium 
hydrogencarbonate or potassium carbonate). The reaction temperature is usually 
between room temperature and the reflux temperature of the solvent used, and the 
reaction time varies from a few hours to approximately 20 hours. 

The compounds of fonnula (I) may also be obtained by the reaction of a 
compound of fonnula (IV) or derivatives thereof with a compound of fbnnuia (VI): 



O 




H 
(VI) 



wherein Q has the meanings defined In carboxamide derivatives of fonnula (I): or 
derivatives thereof 

under the circumstances of reductive amination. 

The reaction may be carried out in an inert solvent (e.g. chlorinated 
hydrocarbons, alkanols or ethers) in the presence of a reductive agent, for 
example, sodium borohydride, sodium cyanoborohydride or sodium 
triacetoxyboiohydride. The reaction temperature is usually between 0°C and room 
temperature. The necessary reaction time is about 2-24 h. 

The obtained carboxamide derivatives of fbnnuia (I) - independently from 
the method of preparation - in a given case can be transfomned into an other 
compound of fbmiula (I) by introducing further substituent(s) and/or modifying 
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and/or removing the existing on6(s), and/or fonnation of salts with acids and/or 
lit}erating the cai1:>oxytic acid amide derivative of fomnula (I) from the obtained acid 
addition salts by treatment yNHh a base. For example cleaving the meth^ group 
from a methoxy group leads to phenol derivatives. The cleavage of methyl group 
s can be carried out, e.g. with boron tribromide in dichtoromethane solution. The 
compounds of formula (I) containing free phenolic hydro)^ group can t)e 
transfomied into acyloxy or sutfonyloxy derivatives thereof with different acylating 
or sulfbnylating agents. The reactions may be carried out at room temperature in 
chlorinated hydrocarbons using add chloride or acid anhydride as acylating agent 
10 In the presence of a base (e.g. triethylamine or sodium carbonate). The 
compounds of fomiula (1) containing cyano groups can be. e.g. transformed to 
amides by hydrolysis with hydrogenperoxide in dimethylsulfoxide, or to amidlnes 
via forming iminoester with gaseous hydrochloric acid in ether, followed by 
treatment with ammonia, etc. 

15 Those having sloll in the art will recognize that the starting materials may be 

varied and additional steps can be employed to produce compounds 
encompassed by the present invention, as demonstrated by the Examples. In 
some cases protection of certain reactive functionalities may be necessary to 
achieve some of the above transformations. In general the need for such 
20 protecting groups will be apparent to those sidlled in the art of organic ^tiiesis as 
well as ttie conditions necessary to attadi and remove such greups. 

The cartwxamfde derivatives of formula (i) can also be prepared on solid 
support in tfie following way. 

A protected 4-amlnobutanol derivative e.g. trilsopropyi8ilanylQxy«butylamine 
25 is attached to a polystyrene resin e.g. 4-formyl-3-methoxy-phenQxy polystyrene by 
reductive amlnation. e.g. wittt NaB(0Ac)3H or NaBHaCN 0). 

followed by acylation ttie amino group with a carboxylic add of formula (II): 

O 




30 



01) 

Wherein Q is tiie same as defined above for ttie fonnula (I); or derivatives 



thereof (ii). 
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removing the protective groi4> (iiOi 

the terminal free hydroxy! group is converted into halogenide, preferably 
iodide or bromine, with a halogenation agent e.g. PPhaBra PPhalz, preferably 
PPhslzOv). / 

i 

the amine derivatives of formula (IV): 

I 




(IV) 

wherein Ri, Rz and Ra are as described above for the fonnula (I); 
are ailcytated with the haiogenide derivative obtained in the previous step (v), 

acidic cleavage reieased the products of fonnula (i) wherein Ri, Rg, R3 and 
Q are the same meaning as defined above; from the solid-phase (vi). 

This synthetic route is represented by the following Scheme. 
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i: 'primary ainine'/NaBH(OAcyAcOH; 
H: "ackf/HBTLVTEA; 
s BU4NF; 

iv: l^hsP/imldazole; 
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v: 'secondary amine", HQnlg4)ase; 
vl;TFA/DCM. 

The compounds of fomouta (I) of the present invention have been found to 
exhibit high affinity and selectivity for D3 receptors, and are expected to be useful 
in the treatment and/or prevention of disease states in which the dopamine D3 
receptors are involved in disease pathology and thus their modulation Is required. 
The compounds of formula (I) have also been found to have greater affinity for 
dopamine Da than for Dz receptors. The compounds of formula (I) may therefore 
advantageously be used as modulators of D3 receptors being selective over D2 
receptors. 

.Dysfunction of the dopaminergic neurotransmitter system Is Involved In the 
pathology of several neuropsychiatric disorders, such as schizophrenia, 
Parkinson's disease and dmg abuse. The effect of dopamine Is mediated via at 
least five dIsHnct dopamine receptors belonging to the D,- (Di, D5) or the D2- (Di, 
D3, D4) families. D3 receptors have been shown to have characteristic distribution 
in the cerebral dopaminergic systems. Namely, high densities were found in 
certain limbic stnjctures such as nucleus aocumbens and inlands of Caifeja. 
Therefore, selective targeting of the Da receptors may bea promising approach for 
more selective modulation of dopaminergic functions and consequently fbr 
successful therapeutic Intervention in several abnomialities such as schizophrenia, 
emotional or cognithfe dysfuncttons (Sokoloff, P. et al.: Natuie 1990. 347, 146; 
Schwartz, J.C. etal.: Clin. NeumpharmacoL 1993, 16. 295; Levant, B.: PhaimacoL 
Rev. 1997, 49, 231), addiction (Pilla. C, et al.: Natim 1999, 400, 371) and 
Parkinson's disease (Uvant, B. et al.: CNS Drugs 1999, 12, 391) or pain (Levant. 
B. et al.: Nsumsd. Lett 2001, 303. 9). Dopamine Da receptors are implicated In 
regulatton of intraocular pressure and agonists at these receptor are capable of 
decreasing the intraocular pressure (Chu, E. et al: J. Pharmacol. Exp. Ther. 2000. 
292. 710), thus Da receptor agonists can be useful for the treatment of glaucoma. 
This inventton provides novel compounds of formula (I) which are D3 dopamine 
receptor subtype selective llgands. Certain compounds of formula (I) have been 
found to be dopamine D3 receptor antagonist, others may be full or partial 
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agonists. Thus, the Invention provides compounds of formula (j). useful In the 
treatment and/or prevention of neuropsychological disordei$ Including, but not 
limited to psychoses (e.g. schizophrenia, schizoaffective disorders, etc.), drug 
(e.g. alcohol, cocaine and nicotine, opioids, etc.) abuse, cognitive Impairment . 
accompanying schlzbpHrenia. n^Hd-t&moderate cognitive deficits, amnesia, eating 
disorders (e.g. bulimia neroosa, etc.). attention deficit/hyperactivity disorder In 
children, psychotic depression, mania, paranoid and delusional disordeis, 
dysMnetic disorders (e.g. Parldnson's disease, neuroleptic induced parkinsonism, 
tardive dyskinesias) anxiety, sexual disorders, sleep disorders, emesis, 
aggression, autism, pain, ophthalmobgteal diseases (e.g. glaucoma, etc.). 

The Inventton also provhies the use of a compound of formula (1) and/or 
geometrte isomers and/or stereoisomers and/or diasteteomers and/br the 
physiologically acceptable salts and/or hydrates and/or solvates thereof In the 
manufacture of a medicament for the treatment and/or prevention of conditions 
whnh require modulation of dopamine D3 receptors. 

A preferred use for D3 antagonists according to the present invenhon is in 
the treatment of schizophrenia, schlzo-affectlve disorders, psychotic depression, 
mania, paranoW and delusional disorders, dysklnette disorders such as 
Parkinson's disease, neuroleptic induced parkinsonism, depresskm. anxiety, 
memory disorders, sexual dysfunction,dnjg abuse and pain. 

A preferred use for Da agonists or partial agonists according to the present 
invention is in the treatment of drug abuse (such as cocaine abuse etc.) and eye 
diseases (such as glaucoma). 

Fbr use in medtelne, the compounds of formula (I) and/br geometrfe Isomer 
andfor stereoisomer and/oir diastereomer and/or a phystotogteally acceptable salt 
and/br hydrate andAwr solvate thereof of the present inventk>n are usually 
administered as a standard phamnaceuttoal composition. The, present inventfon 
therefore provides In a further aspect phanmaceuttoal compositions comprising a 
new compound of fbmnula (I), and/or geometric isomer and/or stereoisomer and/or 
diastereomer and/or a physk)k)gically acceptable salt and/or hydrate and/or 
solvate thereof and a physk)k>glcatly acceptable canier. 
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The compounds of formula (I) and/or geometric Isomer and/or stereoisomer 
and/or dlastereomer and/or a physiologically acceptable salt and/or hydrate and/br 
solvate thereof of the present invention may be administered by any convenient 
method, for example by oral, parental, buccal, sublingual, nasal, rectal or 
5 transdennal administration and the pharmaceutical compositions adapted 
accordingly. 

The compounds of formula (I) and/br geometric isomer and/or stereoisomer 
and/or dlastereomer and/or a physiologically acceptable salt and/or hydrate and/or 
solvate thereof of the present invention which are active when given orally can be 

10 formulated as liquids or solids, for example syrups, suspensions or emulsions, 
tablets, capsules and tozenges. 

A liquid formulation of the compounds of formula (I) and/br geometric 
Isomer and/br stereoisomer and/br dlastereomer and/or a physfologicaily 
acceptable salt and/br hydrate and/or solvate thereof of the present invention 

15 generally consists of a suspension or solution of the compound of formula (I) 
and/or geometric isomer and/or stereoisomer and/or dlastereomer and/or a 
physiologically acceptable salt and/or hydrate and/or solvate thereof in a suitable 
liquid carrier(s) for example an aqueous solvent, such as water, ethanol or 
glycerine, or a non-aqueous solvent, such as polyethylene glycol or an oil. The 

20 formulation may also contain a suspending agent, preservative, flavouring or 
colouring agent 

A composition In the solid fonn of a tablet can be prepared using any 
suitable phannaceutlcal carrier(s) routinely used for preparing solid formulations. 
Examples of such canlers Include magnesium stearate, starch, lactose, sucrose. 
25 cellulose, eto. 

A composition in the solid form of a capsule can be prepared using routine 
encapsulation procedures. For example, pellets containing tiie active ingredient 
can be prepared using standard carriers and then filled into a hard gelatine 
capsule: altematively, a disperston or suspension can be prepared using any 
30 suitable pharmaceutical canier(s), for example aqueous gums, celluloses, silicates 
or oils and ttie dispersfon or suspension then filled into a soft gelatine capsule. 
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Typical parenteral compositions consist of a solution or suspension of tfie 
compound of formula (I) and/or geometric Isomer and/or stereoisomer and/or 
diastereomer and/or a physiologically acceptable salt and/or hydrate and/or 
solvate thereof of the present Invention in a sleril aqueous carrier or parenterally 
acceptable oil. for example polyethylene glycol, polyvinyl pyrrolldone. lecithin, 
arachis oil or sesame oil. Altematlvely, the solution can be jyophHised and then 
reconstituted with a suitable solvent Just prior to administration. 

Compositions for nasal administration containing a compound of formula (I) 
and^or geometric isomer andfor stereoisomer and/or diastereomer and/br a 
physlologicaily acceptable salt and^or hydrate anOfor solvate thereof may 
conveniently be fbmiulated as aerosols, drops, gels and powders. Aerosol 
fbmoulations of the present invention typically comprise a solution or fine 
suspension of the compound of fbnnula (I) and/br geometric Isomer and/or 
stereoisomer andtor diastereomer anO/or a physiologically acceptable salt and/or 
hydrate and/or solvate thereof In a physiologically acceptable aqueous or non- 
aqueous solvent and are usually presented In a single or multldose quantities In 
sleril form is a seated container, which can take the fonn of a cartridge or refill for 
use with an atomising device. Ahematively, the sealed container may be a unitary 
dispensing device such as a single dose nasal inhaler or an aerosol dispenser 
fitted with a metering valve which Is intended for disposal once the contents of the 
container have been exhausted. Where the dosage forni comprises an aerosol 
dispenser, it will contain a propellent which can be a compressed gas such as 
compressed air or an organic propellant such as a fluorochlorohydrocarbon. The 
aerosol dosages form can also take the form af a pump-atomiser. 

Compositions suitable for buccal or sublingual adminlstratton include 
tablets, tozenges and pastilles, wherein the active ingredient is formulated with a 
carrier, such as sugar and acacia, tragacanth. or gelatine and glycerin. 

Compositions fbr rectal administraHon are conveniently m the form of 
suppositories containing a conventtonal supposlory base, such as cocoa butter. 

Compositions fbr transdermal administration include ointments, gels and 
patches. '"' 
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The composition containing a compound of fomfiula (I) and/or geometric 
isomer and/or stereoisomer and/or diastereomer and/or a physiologically 
acceptable salt and/or hydrate and/or solvate thereof of the present invention is 
preferably in the unit dose fonn such as tablet, capsule or arnpoule. 

s Each dosage unit for oral administiation contains preferably from 1 to 250 

mg (and for parenteral administration contains preferably from 0.1-25 mg) of a 
compound of formula (1) and/br geomeMc Isomer andfor stereoisomer and/br 
diastereomer and/or a physiologicatly acceptable salt and/or hydrate and/br 
solvate thereof calculated as a free base. 

10 The physiologically acceptable compounds of the present invention may 

nomnally be administered in a daily dosage regimen (for an adult patient) of, for 
example, an oral dose between 1 mg and 500 mg, preferably between 10 mg and 
400 mg, e.g. between 10 and 250 mg or an intravenous, subcutaneous, or 
intramuscular dose of between 0.1 mg and 100 mg, preferably between 0.1 mg 

15 and 50 mg, e.g. between 1 and 25 mg of the compound of fonnula (I) and/or 
geometric isomer and/or stereoisomer and/or diastereomer and/or a 
physiologically acceptable salt and/or hydrate and/or solvate thereof calculated as 
the free base. The compounds of the present invention can be administered 1 to 4 
times per day. The compounds of the present invention will suitably be 

20 administered for a period of contlnous therapy, for example for a week or more. 

Biological test methods 
Ffeceptor binding assays 

25 1. Da receptor binding 

Binding study was canled out on rat recombinant Ds receptors expressed In 
Sf9 cells using [^-spiperone (0.4 nM) as Hgand and haloperidol (10 ixM) for 
detemiination of non-specific binding. The assay was perfonned according to 
Research Biochemical International assay protocol for D3 receptor (Cat No. D- 

30 181). 
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2. Dz receptor binding 

Binding of f l-l]-spiperone (0.5 nM) to rat striatal tissue was measured 
according to the method of Seeman (J. Neurochem, 1984, 43, 2Z\). The non- 
• spedfic binding was detennined in the presence of (±)-sutpiride (10 vM). 
5 Oa and [>2 receptor binding data of selected compounds of the invention are 
listed in the Table hereinbelow. 



Compound Code 




DalCn 




(nM) 


(nM) 


13190 


3.6 


169 


13191 


0.3 


72 


13426 


0.4 


425 


13852 


0.2 


240 


13857 


5.5 


613 


13963 


2.4 


1054 


14165 


0.4 


39 


70001100 


0.5 


213 


70001493 


4.3 


417 


70001543 


0.7 


84 



10 ' One of the most prominent side effects of the first generation antipsy(^tic 
compounds, (e.g. chioipiomazine and haloperidol) with preferential blockade at 
dopamine P2 and alpha-1 receptors, are the tardive dysldnesia and orthostatic 
hypotension. The fonner one is the result of blockade of P2 receptors In the basal 
ganglia whereas the totter Is the consequence of antagonism of alpha-1 receptors. 

IS Compounds in the above table are potent ligands at D3 receptors (IC-50 values 
are between 0.2-5.5 nM) and show 47-to 1200-fold selectivity over D2 receptors. 
Moreover, the compounds have benefteial profile in tenns of potency on Da 
receptors and selectivity towards D2 receptors than the known Da receptor ligands 
described in the literatute. It is therefore antteipated that no or greatly diminished 
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adveise effects related to D2 receptors will occur In the course of therapeutical 
application of compounds of the present Invention. 

The invention is illustrated further by the following examples which are not 
to be construed as limiting the Invention in scope or spirit to the specific 
procedures described m them. These examples illustrate the presently preferred 
methods for preparing the compounds of the invention. 

The stafucture of all intennediates and end products were elucidated by IR, 
NIMR and MS spectroscopy. 

Example 1 

4-(imidazo[2,1-b]thiazol)-6-ylH)enzolcacld 

22.4g (0.1 mol) of 4-(2'-bromo-acetyl)-benzonltrile was added to a solution 
of log (0.1 mol ) of 2-amino-thla20ie in 100ml of acetone, and the mixture was 
refluxed for i hour. The obtained suspension was cooled and stored at 5^ for 16 
hours. The intermediate quaternary compound was filtered, and washed with 20ml 
of dllslpropyl-ether. The solid was suspended in GOOmI of 5N iiqueous hydrochloric 
add. and was heated under reflux for 60 hours. The solvent was evaporated in 
vacuo and the residue was dissolved in 200ml of 2.5N aqueous sodium, hydroxide. 
The solution was decolorized with 5g of icarbon and the pH was adjusted to 4.5 
with 5N aqueous hydrochloric add. The suspension was cooled to 10°C and 
filtered. The solid was washed with ice water (2 x 50 ml) and dried in vacuo at 
140PC overnight to give the tMe compound. 16.7g (72% ) melting at 312-315»C. 

The following compound was prepared in a similar manner to Example 1 : 



4-(imidazo[1.2.alpyrimidin-2-yl)-ben2oic acid, m.p.; above 320»C (starting from 2- 
amino-pyrimidine). 
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Example 2 

1'(44>romo-2-inethoxyi>henyl)-plperazlne 

To a stirred solution of 11.44g (0.05 mol) of 1-(2-methoxy-phenyl). 
piperazlne hydrochtorlde and dJZg (0.1 mol) of sodium acetate in 150ml of acetic 
add 7.99g (0.05 mol) of bromine In 20ml of acetic add was slowly added in 10-15 
min. The temperature was kept at 5-10^ during the addition. After stirring at 
ambient temperature fbr 2 hours, the solvent was evaporated in vacuo. To the 
residue 40ml of water was added, and the pH was adjusted to 11-12 with 20% 
aqueous sodium hydroxide. The basic mixhjre was extracted with 3 x 100ml of 
dichloromethane. The combined organic layer was washed with 100ml of water, 
dried over anhydrous sodium sulfate, and concentrated in vacuo to give 10.2g 
(75.2%) of the title compound as an oil which was used in the next step without 
further purification. 

The following compounds were prepared In a similar manner to Example 2: 

1-(4-bromo-2-ethoxy'phenyl)^ipera2jne; 

1 -(44>n>mo-2-methyl-phenyl)-p^razine; 

1-(4-bn>mo-2.a<ilmethyl-phenyl)-piperazlne; 

1-(4-bn>mo>2<fluoro-phenyl>f)iperazine; 

1 -(44>romo-3^uormethyl-phenyl)iriperazlne. 

Example 3 

4K44)romo-2-melhoxy^)henyl)i)lperarine-1-carboxyllc acid len^butyl ester 

To a solution of 8.95g (0.033 mol) of 1-(4-bromo-2-methoxy-phenyl)- 
plperazlne In 200ml tetrehydrofuran and 40ml of water 7.64g (0.035 mol) of dl-tert^ 
butyl dicarbonate was added. The reaction mature was stirred at ambient 
temperature overnight and then concentrated in vacuo. The residue was dissolved 
in 180ml of ethyl acetate, washed with 2 x 40mi of water, dried over anhydrous 
sodium sulfate, and concentrated in vacuo. Purification by a silica plug (200g) with 
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hsxane/ethyl acetate (4:1) as eluent gave 9.5g (77.5%) of the title compound as a 
colorless oil which was used in the next step without further purification. 

The following compounds were prepared in a similar manner to Example 3: 

4-(44)romo-2-ethoxy-phenyl)-piperazlne-1-carlx)xylic acid /e/H>utyl esten 
4<4^romo-2-4iuoroi>henyl)-piperazine-l-carboxylic acid te/fbutyl ester; 

Example 4 
1K3-methoxy4>lphenyM^)-piperazine 

To a stln«d solution of 4.06g (10.94 mmd) of 4-(4-bipmo-2-methoxy- 
phenyl)-piperazine-1-cartx>xyllc acid te/fbutyl ester and 1.61g (13.2 mmol) of 
phenylboronic add in the mixed solvent of 75ml of toluene. 55ml of ethanol, and 
40ml of 2M aquaeous sodium carbonate 0.63g (5 moi%) 
tetrakis(triphenylphosphine)palladium(0) was added, under nitrogen. The reaction 
mixture was vigorously stined at reflux overnight and then concentrated In vacuo. 
The residue was dissolved in 100ml of chlorofomii. The obtained solution was 
washed with 2 x 100ml of water, dried over anhydrous sodium sulfate, and 
concentrated In vacuo. Purification by silica gel plug (lOOg) with chloroform gave 
an oily residue, which was suspended In 5ml of ethyl acetate, 80ml of 2.5N 
hydrochloric acid In ethyl acetate was added, and the mixture was stirred at 0-5°C 
for 4 hours. The solid was filtered and dissolved in 40ml of water. The pH was 
adjusted to 11-12 with IN aquaeous sodium hydroxide. The basic mixture was 
extracted with 3 x 50ml of dichloromethane. The combined organic layer was 
washed with 50ml of water, dried over anhydrous sodium suHate, and 
concentrated in vacuo to give 1.5g (51.1%) of the title compound as a white solid 
which was used in the next step without further purification. 

The following compounds were prepared In a similar manner to Example 4: 

1 -(3-ethQxy-biphenyl-4^)-p9)erazine; 
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1-(3-fiuoro-biphenyt-4-yi)-pipdrazine; 
1-(3^-climethoxy-biphenyl>4-yl)-piperazine. 

Example 5 

4{4-(2,3-dichloro-phenyl)-plperazin-1-yl]-butyronltrile 

To 300ml of acetonitrile 21 .4g {0.08 mol) of 1-(2,3-dlchtoro-phenyl)- 
piperazine hydrochloride, 8.7g (0.084 mol) of 4-chlorobutyronltrile, 27.8g (0J2 mol) 
of potassium cait)onate and a catalytic amount of sodium iodide were added, and 
the mixture was stirred at reflux for 10 houre. The solid was filtered, and the filtrate 
was concentreted In vacuo. Purification by silica gel plug (^OOg) with ethyl acetate 
gave 19.6g (82.2%) of the title compound as a solid which was used in the next 
step without further puriflcatton. 

The following compounds were prepared in a similar manner to Example 5: 

4-[4-(3,5-dichloio-phenyl)-pipera23n-1 -yQ-butyronitrile; 
4-[4^2,3Kfimethyi-phenyl)-piperazin-1-yQ-butyronitme; 
4-[4-(3-trlfluoremethyH}henyl)-pipeFazin-1-yl]-butyronitriie: 
4-[4-(2-fluoro^henyl)-piperazin-1 •yl]-butyronitrile; 
4-[4-(3-mettK>xy-biphenyl-4-yl)-piperazin-1-yl]-butyronitrile; 
4-[4-(3-ethoxy-biphenyl-4-yl)-piperazin-1 •yl]-butyronitrile; 
4-[4-(3-fluoro-biphenyl-4-yl)-piperazln-1-yt]-butyronitrile; 
4-[4-(3.2'-dimethoxy-biphenyi-4-yl)-piperazin-1-yl]-butyronitrile. 

Example 6 

4-[4-(2,3-dtchloroi>henyl)-piperazln-1-yq-butylainlne 

To a vigorously stlnred solution of 12.3g (41.25 mmol) of 4-[4-(2,3<lichloro> 
phenyl)-piperazin-1-yl]-butyronltrile In 350ml of ethanol and 140ml of 2.5N 
aquaeous sodium hydroxide 17.7g of aluminiumnfiicket aRoy (assay of nbkel: 50%) 
was added in portions. The temperature was kept at B-iCPC during the addition. 
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The mixture was stirred at ambient temperature overnight. Ttm solid was filtered, 
and the organic solvent was evaporated in vacuo. The aquaeous residue was 
extracted with 3 x 100ml of chtoroform. The combined organic layer was washed 
with 200ml of water, dried over anhydrous sodium sulfate, and concentrated in 
vacuo to give 1 1 .5g (82.3%) of the title compound which was used in the next step 
without further purification. Assay with aclclimetric titration (IHCI): 89.2% 

The following compounds were prepared in a similar manner to Example 6: 

4-[4-(3,5-dichloro-phenyl)-piperazirHl-yl]-butylamine; 
4-[4-(2,3-dImethyl-phenyl)-piperazin-1-yq-butylamine; 
4-[4-(3-trifiuoromethyl-phenyl)-piperazin-1-yQ-butylamine; 
4-[4-(2-fluoro-phenyl)-piperazIn-1 -yi]-butylamine; 
4{4-(3-methoxy-biphenyl-4-yl)-plperazin-1 -yQ-butytamine; 
4-[4-(3-ethoxy-biphenyl-4-yl)-pipera2in-1 -ylj-butylamine; 
4-[4-(3-fluoro4)iphenyl-4-yl)-piperazin-1-yl]-butylamine; 
4-[4-<3,2'-dimeth0Ky-biphenyl-4-yl)-piperazin-1-yi]-butylamine. 

Example? 

24H4-(44>romo-2HmellN>xy-pheriylH>lperazin-1-yq-^^ 

To 200ml of acetonitrile 7.43g (27.4 mmol) of 1-(4-bromo-2-methoxy- 
phenyO-piperazine. 7.73g (27.4 mmol) of N-(4-bromobutyl)^hthalimide, 9.45g 
(68.5 mmol) of potassium carbonate and a catalytic amount of sodium iodide were 
added, and the mixture was stirred at refhix for 10 hours. The solid was filtered, 
and the filtrate was concentrated in vacuo. The residue was triturated with 100ml 
of diethyl ether. The obtained solid was filtered, washed vnHh 50ml of diethyl ether, 
and dried to give 1 1 .2g (88.5%) of the title compound which was used in the next 
step without further purification. 

The following compounds were prepared In a similar manner to Exami^ 7: 
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2-{4-[4-(44)romch'2-ethoxy-ph0nyl)i)ipera2livl.yiH)uiyi^^ 

2K4^4-(4*romo-2Hne%li)henyl)-pipera2in.l -yq-butylHs .Z-diom; 

2-{4-(4-(4-bromo-2,3-dlmethyl-phenyl)-plp0ra2ln-1 -yO-butylHsolndoIe-1 ,3-dlone; 

2^4-[4-(4-bromo-2-fluoro-phenyl)-plpera2ln-1 -yO-butylHsoindole-1 ,3-dlone; 

2-{4-[4-(44)romo-3-trffluoromethyl^)henyl)-plpera2ln-1 -y|]-butyl}-lsoindole-1 ,3- 
dione; 

2^4-I4-(5^no-3-tfifiuoromethyl-phenyl)-plp©razln-1 -yl]-bulylHsolndole-1 ,3- 
dione; 

2K4-[4K3-(yano-pheriylH)Ipeisttln.l-yO-butylhrsolrKlol©-1,3<^ 
2W4H[3.4.dlchloro»pheriylH)lpera2lrw1-yO^)utylH ^sJtone. 

Examples 

444-(44>romoN-2-mGftiiox)^plieiiyl)-piperazin-1-yl>^ 

To a suspension of ll.lg (23.5 mmol) of 2-{4.[4-(4-bromo-2-methoxy- 
phenyl)-plperazln-1-yl]-butyl)-isorndole-1.3-dlone In 250ml of ethanol 2.28ml (47 
mmol) of hydrazine monoiiydrate was added, and the mixture was stined at 
ambient temperature for 12 iwurs, and then at reflux temperature for two hours. 
The volume was concentrated to 60-80ml in vacuo, then 250mi of water was 
added. The pH was adjusted to 1-2 with IN aquaeous hydrochloric acid. The 
precipitated solid was filtered, and the pH of the filtrate was adjusted to 10 with 
aquaeous ammonia solution (assay of ammonia: 25%). The basic mixture was 
extracted with 3 x 100ml of chlorofomri. The combined organic layer was washed 
with 2 X 100ml of water, dried over anhydrous sodium sulfate, and concentrated In 
vacuo to give 7.8g (83.6%) of the title compound which was used in the next step 
without further purification. Assay with acidimetric titration (HCI): 86.2% 

The fbllowing compounds were prepared in a similar mannerto Example 8: 

4-[4-(4>bromo-2'ethoxy-phenyi)-piperazin-1 -yQ-butyiamine; 
4-(4-(4-bromo-2-methyl-phenyl)^)iperazln-1-yl].butylamlne; 
4-(4-(4-bromo-2,3-dimethyli)henyl)-piperazin-1-yO-butylamine; 
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4-[4-(4-bromo-2-fluoro-phenyl)-piperazln-1-yll-butylamlne; 
4^4-(4-bromo-3-trlfluofome%l^)h©nylH3lpera2ln-l.ylJ-butylamlne; 
4-(4-(5H:yano-3-trmuorDmethyl-phenyl)-plperazln-1-ylJ-bu!yte 
4-[4-(3-cyano-phenyl)-pipera2ln-1-yll-butylamlne; 
4-[4-(3,4^ichtoro-phenyi>>piperazin-1 -yq-butylamine. 

Examples 

N-(4-[4Kd^yano-54rffiuoromethyH>henyl>i>lperazin-1-y^^ 
carboxamlde (70001610) 

To a solution of 0.14g (0.8 mmol) of quino»ne-3K»rboxylic add In 15ml of 
dimethyifonnamide 0.12g (0.8 mmol) of 1-hydroxybenzotriazole hydrate and 
0.165g (0.8 mmol) of 1.3<«cycloh6xylcarbodiimide were added. The mixture was 
stlned at ambient temperature for 10 minutes. To the obtained solution 0.287g 
(0.8 mmol) of 4H4K5Hq«no^trlfluoiomethyl-phenyl).plperazln-1-yO-butylamine 
(assay of amine: 91.1%) in 5ml dimethyifonnamide was added, and the reaction 
mixture was stirred at ambient temperature overnight The solvent was 
concentrated In vacuo. Purification by column chromatography on silica gel (30g) 
with chlorefomi/ethanol (15:1) as eluent followed by crystallization from ethyl ether 
gave 0.28g (72.7%) of the title compound, melting point 153-156^. 

The following compounds were prepared in a similar manner to Example 9: 

NK4^4-(3syano-5-trifluoromethyl-phenyl)i)iperazln-1-ylH)Ulyl)H|uinoliTO 
carboxamlde, m.p.: UIX (70001480); 

4-bromo-N-{4-I4-(3-cyano*trifluoromethyhphenyl)-plperazin-1 -yiJ-butyQ- 
benzamide, m.p.: 137^ (70001493); 

NH4-[4-(3Kyano-5-trifluoromethyl-phenyl)i)ipera2in-1-yll4)utyl}^pyrid^^ 
benzamide, m.p.: 186-187*^ (70001748); 

3-bremo-ISK4-[4-(3-cyano-5-trifluoromethyl-phenyi)-piperezin-1 -yq-butyi)- 
benzamlde. m.p.: 1 12^ (70001767). 
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Example 10 

NH4*[4^2^Ichloro-phenyl)-piperadn-1-yq-butylH-0midazo[2,l^^ 
yi)-benzamide (13191) 

To a cooled (CC) solution of I.OSg (4.3 mmol) of 4-(lmIda20(2,1-b]thla2ol-6- 
yl)-benzolc acid in 30ml of dimethylfonnamlde 0.47ml (4.3 mmol) of 4- 
methylmorpholine and 0.53ml (4.3 mmoO of isobutyl chloiofomiate were added. 
The reaction mixture was stirred at 0^ for 10 minutes. To the obtained solution 
1.37g (4.3 mmol) of 4-(4-(2,3KJIchloroi)henyl)-plperazln-1-yll-butylamIne (assay of 
amine; 94.6%) in 20mi of dlmethyHbrmamide was added, and the reaction mixture 
was stined at ambient temperature overnight. The solvent was concentreted in 
vacuo. Purification by column chrematography on silica gel (150g) with 
chlorofbrm/methanoi (9:1) as eluent fbllowed by ciystailization from ethyl ether 
gave 0.95g (41.8%) of the title compound, melting point 219'222!*C. 

The following compounds were prepared in a similar manner to Example 

10: 

N-{4-[4-(2,3^1lchtoro-phenyl)-plpera2in-1-yl]-butyl}-9H-p^rboline-3^ 
m.p.: 204-206°C (13190); 

N-{4-[4-(2.3-dichloro-phenyl)-piperazln-1-ylJ4)utyl}-4-(4-fluoro-phenyl)-1H-pyrrole- 
3-carboxamide, m.p.: 245-247*C (13255); 

NH4^4-(3-trifluoromethyli)henyl)-pjperazln-1-ya-butyl)-9hl-p-carbollne-3- 
carboxamide, m.p.: 230**C (13374); 

N-{4H4-(4-bromo-2-methoxy-phenyl)i)lpera2in-1-ylH)utyl^9H-pH»rbollne-^ 
carboxamlde, m.p.: 1 98-1 99^^? (1 3425); 

N-{4-[4-(4-bromo-2-methoxy-phenyl)-plperazin-1-yl]-butyl).4. 
(imldazo[2,1-b]thla2ol-6'yl)-benzamide, m.p.205>207<^C (13426); 

NH4-I4K3-trifiuoromethyli)henyl)-pipera2in-l.yQ4)utyl)-4Klmida2ot1,2-^^^ 
yl)-benzamide, m.p.: 226°C (13671); 

IM-{4-[4-(4-bromo»2-methoxyf>henyO-piperezin-1 -yl]-butyH- 

(imidazop ,2-alpyrimidin-2-yO-ben2amlde, m.p.: 208''C (13704); 
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NH4K4-(44>romo-2Hmethoxyi)heriyO-piperazln-1-y04)iJ^^ 
m.p.: 148»C (13837); 
N W4-(4-brorno-2-methyl-pheriyr)-plp8ra2in-1 -ylJ-butylH- 
(imidazo[2,1-b]thia2Di-6-yO-benzamide, m.p.:209% (13857); 
N-{4-(4-(^3-cllchloro-ph©nyl)-piperazin-1 -yO-butyl)-4-(pyrimidin-4-yl)-ben2ainlde. 
m.p.: 185-186*^ (13886); 
N44-{4-(2,3-dimethyI-phenyl)-plpera2in-1 -yl]-butyl)-4-Omlda20[2,1 -b]thla2ol-6-yl)- 
benzamlde, m.p.:199°C (13894); 

N44-[4-(3-ethoxy4)iphenyl-4-yl)i)iperazln-1-ylHutyl)^lmid^ 
6-yl)-benzamlde, m.p.:l78''C (13911); 
N-{4-[4-(2-fluoro-pher»yl)-plpefa2ln-1-yO^)utyl)-4-(lmlda20[2,i4)]t^^ 
benzamide. m.p.:200°C (13913); 

NH4.[4-(4-bit)mo-2-elhoxyi3henyOi)lpera2Jn-1.yn^)utyl)-4-(lm^ 
6'yl)-benzamlde, m.p.:202'C (13928); • 

N-{444-(3-meftoxy4)lphenyM-yO-plp©i^n-1-y(^buty0^mlda» 
yl)-ben2amlde, m.p.:222-22af^ (13960); 

N-{4-I4-(3^etho)QH>iphenyl-4-yl)i)Ipera2ln-1 -yO-butyl)-4-(lmldazo[l ,2-alpyridln-2- 
yi)-benzamfde.m.p.:224*t; (13963); 
N44-[4K3Hn©thoxy-blphenyl-4^0-pipera2h-1-ylH)utyl)<|uI^^^^ 
m,p.:160°C (14103); 

N^4H4-(3,5^lchloroi3henyl)-plpera2ln-1-yQ-butyl)-4-(lmldazo[2,1H^^^ 
benzamide. m.p.:206-207^ (14144); 

N44H4K3,5Kfichloroi)henyO-pipera2lrh1-yl]-butyl}-4-(lmidazo[1^^^ 
2-yO-benzamlde, m.p.: 263^ (14145); 

N^4-l4-(3,5sJlchtorc)-phenyl)i)lperazin-1-yl].butyl}-4-0mldazo[l.2-a]pyridi^ 
benzamide. m.p.: 235'*C (1 41 45); 

N^4-(4-(3,5HJichlorD-phenyl)-plperazln-1-yl]4)utyl)w^(pyrimldln-4-yl)^en^ 
m.p.: 175*C (14165); 

N-{4-[4-(4-bromo-2.3-dlmethy^pheriyl)-pfpera2ln-1.yl]-butyl)-4. 
(lmldazol2,1-b]thla20l-6-yl)-benzamide, m.p.:232-233**C (14212); 

NH4-[4-(4.bromo-2,3Hllmethyl-phenyl)ijlperazjn-1-yll.butylH 
carboxamide, m.p.:l65°C (14214); 



wo 03/028728 



PCT/HU02/0009S 



32 



N-{4-{4-(4-bromo2,3Kllmethyl-phenyO-plpera2in-i -yll-butyI)-4-(pyrldln.2-yl)- 
benzamWe, fn.p,: 197-199*^ (14215); 

N-{4-(4-(3-trifluorome%l-pheriyl)-piperazin-1-yI^butylH-(pyrkllr^^ 
m.p.: 182-183*^ (14231); 
N-{4-(4^2-fluoro^)henyl).plperazln-1 -yll-butylH-(pyrldin-2^)-ben2amlde, 
m.p.: 164-165''C (14232); 

NW4-(2-fluoro-phenyl)i)iperazin-l-yO-butyl}-4Klmidazo[1,2-a3p 
benzamlde, m.p.: 182-185^0 (14233); 

N^4H4-(2-fluoroi>henyl)i)lperazlrv1-ylhbutylK'^roxy4)lp^^ 
m.p.: 158-159^ (14234); 

N44^4-(3,4HrK^loroi)henyl)-piperazirv1-ylhbutyl)-^^ 

benzamidd. m.p.:233^ (14304); 

N-^4-[4K3<yanoi)henyl)i)lpera2ln-1-yO^)utylK-hydioxy-bl^^ 

m.p.: 186-187*^ (70001252); 

N44K4-(3^uoio^rfphenyl^)-plpera2ln-l-y04)utyl}-4.methyI4)en2am 
m.p.: 194-196^ (70001288); 

NH4-[4^44)romo-2-fluoro-phenyl)-piperazln-1-yO-butyl)-4-brom 

m.p.: 170-171*0 (70001339): 

N44H4-(4-biomo-2-fluoroi)henyl)i)fpetazIn-1-yO-butyl}-4-(pyridln-2-y^^ 

m.p.: 209-210*0 (70001340); 

IVH4-[4-(3.2'-dlmethoxy-blphenyl-4-yl)-plperazln-l-yn-bulyl)-4-(pyrldin-2-yl)- 
benzamlde, m.p.: 147-148*0 (70001415); 

N-{4-[4-(4-bfDmo.3-trlfluoromethyl-phenyl)-plpera2ln-1-yQ.biityl}-4-m 
ben2amlde,.m.p.: 150-151*0 (70001593); 

N.{4-{4-(2,3-dlchlOfo-phenyl)-pipera2in-1-ylH>utyl)-4-djmethy^^ 

m.p.: 164-165*0 (70001718); 

N-{4-(4-(3-trffluoromemyl-phenyl)-plperazln-1-yq.butyl)-4-dlmethylarnlno- 
benzamfde, m.p.: 170-171*0 (70001821); 

N-{444-(3,5Klichtoro-phenyl)-piperaziiv1-ylH>utyi}-4-bromo-benzam 
m.p.: 157-158*0 (70001848); 
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Example 11 

(TOWttiOT) '"**">fl-*eyano*«izamlde 

, ■ ; ■ 

^ - tSolS^oS,'^' »' 
««• concentwed m vacuo. PuHlicatton "^"^ 

on sWca oel 

» ™o compound, meiihg po^ 

(70001899). 

^ Example 12 

To a solution of 0.15a (1 mm/Mt 

0.338 0 ^ TL^T^Jr " 
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s«lca gel (30g) with chtorofbnn/methanol (4:1) as eluem fhii«..^ k 
from ethyl ether gave 0 28a of J J ^ crystallfeatlon 

e o.28g (61^/.) of the ttte compour«l, melting point 



5 12: 



The following compounds were DroDai«rt In » 

prepared in a similar , manner to Example 



»n.p.: 138^ ^ ^ ""^'^vimndote^yO-acrylamlde. 

IS (70001543). 

Bcample 13 



0 



To a stln-ed solution of l 079a (a m»»i\ * ^ . 
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TTie following compounds were prepared in a similar manner to Example 

13: 

N-{4-{4-(3-trifluoromethyl-phenylH)iperazin-1-ylhbutyl}^lHnet^^ 
yl)-benzamide, m.p.: 187-188°C (13784); 

N-{4-[4-(44)romo-2-methoxy-phenyl)-piperazin-1-ylH)utylH*(lHfnethyl-1M- 
imidazoM-yO-benzamide, m.p.: 207-209'°C (13834). 

Example 14 

IHM4K^«minoearbonyl-phenyl)i>lpei^n-1-yq-b 
(70001993) 

To a solution of 0.11 g (0.25 mmol) of N-{4H[4-(3-cyano-phenyl)-piperazin-1- 
yll-butyl)-44)iomo-benzamlde in 2 ml of dimethylsulfoxide 20mg of potassium 
carbonate and 0.15ml of 30% H2O2 were added. The reaction mixture was stined 
at ambient temperature for 2 traurs. 20ml of water was added to the mixture, the 
precipitate filtered, and washed with water. Crystallization from methanol gave 
O.OSg (43.5%) of the title compound, melting point- 193"C. 

Example 15 
4-Trilsopropyl8ilanyloxy4>iJtylamine 

To an iceKX)oled solution of lOg (0.11 mol) of 4-amlnobutanol and 16.5ml 
(0.12 mol) of triethylamlne in 100ml of dicMoromethane 24ml (0.12 mol) of 
chlorotriisopropylsilane in 50ml of dichloromethane was added. The mixture was 
stirred at ambient temperature for 20 hours. The obtained suspension was 
extracted vitAt 300mi of water. The aquaeous phase was further extracted with 3 x 
50ml of dichloromethane. The combined organic layer was dried over anhydrous 
sodium sulfate, and concentrated In vacuo to give 26.5g (96%) of the title 
compound which was used in the next step without further purification. 
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Example 16 

Polymer-bound tril8opropylsilanyloxy4>utylamlne 

To a slowly stirred suspension of lOg (16 mmol) of 4-fomiyl-3Hnetho}7- 
phenoxy polystyrene In 4O0nil of dichloromethane 17.2g (70 mmol) of 4- 
triisopropylsltanyloxy-butylamine. 12.6ml glacial acetic acid, and 15g (70 mmol) of 
sodium triacetoxytmrohydilde were added in small portion within 30 minutes. After 
3 flours another 6g (28.5 mmoO of sodium triacetoxyborohydrfde was added to the 
suspension. The stirring was continued at ambient temperature for 16 hours. The 
resin was filtered, and washed twice with 400-400mtof the following solvents in 
sequence: dichloromethane, methanol, 10 % triethylamine'in dimethytfbrmamide, 
methanol, dimethytformamide, tetrahydrofuran. The resin was dried in vacuo to 
give I2.9g of the title material. 

Example 17 

PoIynier4>ound N-(4-triisopropylsilanyloxy-butyi)-3-methyl-benzamide 

To 0.12g (0.14 mmol) of polymer>bound triisopropylsilanyloxy-butylamin 
1.26ml (0.63 mmol) of 0.5M 3-methyl4)enzolc add In dimethylfbrmamlde, 0.24ml 
(0.42 mmol) of 25% triethylamlne In dimethylformamlde, 1.26ml (0.63 mmol) of 
0.5M 0^enzotriazol-N,N,N',N'-tetramethyturonium hexafluoropho^hate In 
dimethylformamlde were added, and ttie reaction mixture was shaken on an orbital 
shaker vytth 100/m|n rotation at ambient temperature for 5 hours. The resin was 
filtered, washed in sequence witii 2x4ml of dimethylformamkle, 2 x 4mi of 
methanol. 2 x 4ml of tetrahyrofuran. 2 x 4ml of metiianol and 2 x 4 ml of 
tetrahydrofuran. 

Example 18 

PolymeHDound N-(4-hydroxybutyl)-3-methyl-benzamlde 

To the polymer-bound l^4-triisopropylsiiar)yloxy-butyl)-3-methyl- 
benzamide obtained in the prevtous step 0.1 1g (0.42 mmol) of 
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tetrabutylainmonium fluoride hydrate in 2mi of tstrahydrofuran was arided. The 
reaction mixture was shaken on an ort>ital shatter with lOQ/min rotation at ambient 
temperature for 1 hour. The resin was filtered and 0.1 1g (0.42 mmol) of 
tetrabutytammonium fluoride hydrate In 2ml of tetrahydrofuran was added to it 
5 again. The reaction mixture was shaken on an orbital shaker with lOQ^mln rotation 
at ambient temperature fbr 1 hour. The resin was filtered, washed In sequence 
with 2 X 4ml of tetrahydrofuran. 2 x 4ml of methanol, 2 x 4ml of dichlorometharie. 2 
X 4ml of methanol, 2 x 4 ml of tetrahydrofuran, 2 x 4ml of methanol and 2 x 4ml of 
dichloromethane. 

•'* 

10 

Example 19 

Polymer-bound l«K4^odobutyl)-3-inethyl-benzamlde 

To the polymer-bound lsH4-hydroxybufyl)^>methyl-benzamide obtained in . 

15 the previous step 0.0378g (0.56 mmoi) of imidazole in 0.56ml of dichloromethane 
was added. After 5 min shaking 0.289g (0.56 mmol) of diiodotriphenyiphosphorane 
in 3.73ml of dichtoromethane was added to the mixture. The reaction mixture was 
shaken on an orbital shaker with lOQ^min rotation at ambient tempereture for 7 
hours. The re^ was filtered washed in sequence with 3 x 4ml of dichbromethane, 

20 2 X 4ml of methanol, 2 x 4ml of dtehtoron^ane and 3 x 6ml of 
dimethylformamide. 

Example 20 

Pdymer-bound IH4-[4-<3-trHluoroinethyi-pheriyi)-piperazin^1-ylH>iityQ^ 
25 -d-methyl-benzamide 

To the polymer-bound N-(4-iodobutyl)-3-methyl-ben2»mkle obtained in the 
previous step 0.1 44g (0.48 mmol) of 1-(3-trifluonfnethyt-phenyl)-piperazine in 
0.48ml of dlmettiylformamlde was added. The mixture was shaken on an orbital 
30 shaker with lOWmIn rotation for 5 min, then 0.29ml (0.48 mmol) of 25% 
diisopropytethylamine in dimethylformamkle was added to it. The reaction mixture 
was shaken on an orbital shaker with lOQ^min rotation at 95 '^C fbr 3 hours. The 
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resin was filtered, washed in sequence with 2 x 4ml of dimethyHbnnamide, 2 x 4ml 
of methanol. 2 x 4ml of dichloromethane. 2 x 4mi of dlmethyHbrniamide and 3 x 
2ml of dichloromethane. 

Example 21 

IHH4K3^uoromethyH>henyl)i)lperazln-1-yl>butyl}-3-methy^ 
(80000180) 

To ttie polymer-t)Ound N-{4-[4-(3-trrfluoromethyl-phenyt)-piperazin-1-yl]- 
•tfutyl}-3-methyl-t)en2amide obtained in the previous step 2ml of trifluoroacetic 
acld/dlchloromethane (1:2) was added and the mixture was shal<en on an orbital 
shaker with 100/min rotation for 2 hours. The resin was filtered, and washed twice 
with 2ml of dichloromethane. The combined filtrate was concentrated In vacuo to 
give the title compound. 

Molecular weight (calculated): 41 9.49; 

Molecular weight (found): 419.491; 

k": 3.567. 

The LC/MS analysis was perfomned using an HP1100 binary gradient 
system, controlled by ChemStatton software. HP dtode array detector was used to 
acquire UV spectra at X = 240nm. Analytical chromatogFaphto experfmenis vwere 
made on Discovery CierAmide, 5cm X 4.6mm X 5>m> column with a flow rate of 
Imi^mln for quaTificatiOn (purity, capacity factor). All experiments were perfomied 
using HP MSD single quadniple mass spectrometer equipped with an electrospray 
kmisatkm source to determine the stmcture. 
k' = tirH/ld 
wherein 

k's capacity factor 
tR = retention time 

Eg. the folbwing compounds were prepared In a similar manner to 
Example 21: 
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• ^K4-(4K2.3-dimethyli)henyl)-piperazin-1•yl]-butyl}^fl 

MW (calc.): 383.51, MW (found): 383.5000. i^:3.S25 (80000040); 

NH4H4-(3-trifluoromethyl-phanyi)-pipera2in-1-ylH)^ 

benzamide, ' f 

5 MW (calc): 451.55,1^ (found): 451.561, I<':3;ei3 (80000182); 

N-{4-[4-(2,3^lchloio-phenyI)-pipera2ln-1 -yfI-butyl)-3,4-dlethoxy-benzamlde. 

MW (calc.): 494.46. MW (found): 494.463, k':3.635 (80000330). 

Example 22 
10 Pharmaceutical formulation 

a) intravenous in)ection 

Compound of fomoula (I) 1 -40 mg 

Buffer topHcaT 
15 Solvent^complexing agent to 100 ml 

b) Bolus Injenction 

Compound of fonnula (I) 1-40 mg 

Buffer topHca? 
20 Co-solvent to 5 ml 

Buffer suitabfo buffers include citrate, pfiospfiate. 

sodium hydroxlde/hydroctitoric acid. 
Solvent: typically water but may also include 
cydodextrins (1-100 mg) and co-solvents, sucti 
25 as propylene glycol, polyetfiylene glycol and 

alcohol. 

c) Tablet 

Compound of formula (I) 1-40 mg 

30 Diluent^lter(may also include cyclodextrins) 50-250mg 

Binder 5-25 mg 

Dteintegrant (may also include cyclodextrins) 5^0 mg 
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Lubricant 1-Smg 
Cyciodextrin 1-100 mg > 

Diluent 9.Q. mycrociystalline cellulofse, lactose starch. 

Binder e.g. polyvinylpynoKdone, 

hydroxypropylmethyiceHulose. 

Dteintegrant e.g. sodium starch glycolate, crospovidone. 

lubricant e.g. magnesium stearate. sodium stearyl ifumarate 

d) Oral suspension 

Compound of fomnula (I) i -40 mg 

Suspending agent 0.1-10 mg 

Diluent 20-60 mg 

Presen/ative 0.01-I.Omg 

Buffer topHca5-8 

Co-solvent 0-40 mg 

Flavour 0.01-1.0 mg 

Colourant 0.001-0.1 mg 

Suspending agent e.g. xanthan gum, mycrociystalline 
cellulose. 

Diluent e.g. sorbitol solution, tipicaOy water. 
Presen/ative: e.g. sodium benzoate. 
Buffer e.g. citrate. 

Co-solvent e.g. alcohol, propylene glycol, polyethylene glycol, 
cyciodextrin. 
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Wiiat we claim: 

1. A compound of formula (I): 




Ri, R2 and R3 are the same or different and represent hydrogen, halogen, - 
alkyl. Ci^jalkoxy, cyano, hydroxy, trifluoromethyl, Ci^j alkyteulfonyloxy, 
trifluoromethanesulfonyloxy, optionally substituted Ci^ alkanoyloxy, amino, 
amlnoall^yl, cartwxy, aminocarbonyl, N-hydroxycarbamlmldoyI, carbamimldoyi; 
hydroxycarbamoyi, thiocarbamoyi, sulfamoyi, optionally substituted phenyl or 
naphthyi. optionally substituted mono or bicyclic heterocyclic group, two adjacent 
grodps of Ri, 1% and R3 may combine to fonn an optionally substituted fused 
mono or bicyclic heterocyclic group, 

excluding when 

a) Ri = R2sR3»H; 

b) Ri = R2=:Hand 
R3 s Ci4 altoxy in the position 2 or R3 is in the positlon-4 of the 

piperazlnyphenyi moiety; 

c) Ri = i^ and 
R2 = Fls = Ci4 alkoxy; and 

Q represents an optionally substituted Ci^lkyl. Ci^llcenyl, phenyl, furyl, 
thienyl, pyrrolyl. oxazolyl, thiazolyl, Imldazolyl. pyridyl, pyrldazyl, pyrimidinyl, 
Isothlazoiyi, isoxazolyl, pyradnyl, pyrazolyl, indazolyl. indolyl, benzofuranyl, 
benzothienyl, benzothiazolyl, benzlmidazolyl, benzoxazolyl, benzisoxazolyl, 
benzlsothiazolyl, quinolinyl, quinoxoiinyl, quinazolinyl. dnnolinyl, isoquinolinyl, 
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pyrazolo[1,5-a]pyrimidyl, pyrrolot3.2-b]pyriciyt, thieno[3^-b]thiophenyl, 1,2-dihydro- 
2-oxcK|ulnolinyl. 2.3-dihydn>'3K>xo-4H-bdnoxazfnyl, 1.2-dihydfo-2-oxo-3H-indoiyl 
or p-carboHnyl substituted by one or more substituent(s) independently selected 
from hydrogen, lialogen. hydroxy, cyano, amino, trifluoromethyt, Ci^kyi, Ci. 
ealkenyi, Ci^koxy, Ci^litanoyi, methylenedloxy, Ci^alkylamlno. Ci- 
ealkanoylamino. Ci^lkyithio, optionally substituted aroyi, aryloxy, amlnosulfonyl, 
arytsulfonyiamido, optionally substituted mono or bicyclic aromatic or 
heteroaromatic ring 
excluded when 

Q s phenyl with one fluorine or chlorine substituent in any position, 
R, = = H and 

Rs = trifiuoromethyl in the position 3 of the piperazinyphenyl moiety, 
simultaneously; 

and/or geometric isomers and/or stereoisomers and/or diastereomers and^or salts 
and/or hydrates and/or solvates thereof. 

2. A compound of formula (i): 




wherein 

Ri, Ra and I=l3 are the same or different and represent halogen, Cim alkyi, 
Cmalkoxy, cyano, hydroxy, trifiuoromethyl, (un)substituted amino, aminocarbonyl 
or (un)substituted phenyl or naphthyl groups In the 2,3,^ positions of the 
piperazinyphenyl moiety, two adjacent groups of Ri, Rz and R3 may combine to 
form an optionally substituted fused mono or bicyclic heterocyclic group; and 

Q represents an optionally substituted thienyl, pyridyl, pyrimldyl, pyrazinyl, 
quinolinyl, benzofuranyl. benzothlophenyl, benzthiazoiyi, benzimidazolyf, indolyl, 0- 
carbolinyl; Ci^eallcyl substituted by an (un)substituted aryl or heteroaiyl group; Ci^e 
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alkenyi substituted by an (un)8ubstituted aiyl or heteroaryl group; phenyl 
substituted by bromine. Ci^dOall<yiainino, Ci^icyl, Ci^ii<oxy or (un)$ubstituted 
aryl or heteroaryl group(s); 

and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts 
and^or hydrates and/or solvates thereof. 

3. A compound of formula (i): 




wherein 

Rt = H: 

Rz and Fb are the same or different and represent halogen, Ci^ aikyl, Ci. 
ealkoxy, cyano, hydroxy, trifluoromethyl, Ci^ltcylsulibnyloxy, 
trifluoromethanesulfbnyioxy, (un)substituted Ci^ealkanoyloxy . (un)substituted 
amino, carboxy, aminocarbonyl, N-hydroxycart>amlmid(^, carbamimidoyi, 
hydroxycarbamoyl. thlocarbamoyi, suifamoyl. (un)$ubstituted phenyl or naphthyl, 
(un)substituted mono or blcyclic heterocyclic groups in the 2,3-, 2,4- or 3,5 
positions of the piperazinyphenyl moiety, two adjacent groups of R2 and R3 may 
combine to form an optionally substituted fused mono or brcydic heterocyclic 
group; and 

Q represente an optionally substituted thienyl, pyrldyl. pyrimidyl, pyrazinyl, 
quinoiinyi. benzofuranyl. benzothiophenyl, benztiiiazolyl, benzimidazolyl, indoiyi, fi- 
carboiinyl; d^eatkyl substituted by an (un)substituted aryl or heteroaryl group; Ci. 
ealkenyl substituted by an (un)substituted aryl or heteroaiyl group; phenyl 
substituted by bromine, Ci^(di)all(ylamino, Ci^eallTl, Ci^icoxy or (un)substituted 
aryl or heteroaryl group(s); 

and/or geometric isomers and/or stereoisomers and^or diastereomers and/or salte 
and/or hydrates and/or solvates ttiereof . 
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4. A compound of formula (I): 




(I) 

wherein 

Ri = R2 3iH; 

Ra represents halogen, CimalkyI, cyano, hydroxy, trifluoromethyl, 
alkylsulfonyloxy, trifluoromethanesulfonyloxy. (un)sub$tituted Ci^lkanoyloxy, 
(un)substituted amino, carboxy, aminocarbonyl, N-hydioxycarbamimidoyl. 
caibamlmidoyl. hydroxycarbamoyi, thiocarbamoyi, sulfiamoyl. (un)substltuted 
phenyl or naphthyl. (un)siA)Stituted mono or bicydic heterocyclic group in the 2 or 
3 positton of the p^razinyphenyl moiety; and 

Q represents an optionally substituted thienyl, pyrldyl, pyrimldyl. pyrazinyt, 
quInoHnyt. benzofuranyi, benzothiophenyl, benzthlazolyl, benzimidazolyl. indolyl. p-, 
carbolinyl; Ci^kyl substituted by an (un)substituted aryl or heteroaiyl group; Ci^ 
altonyl substituted by an (un)substituted aryl or heteroaryl group; phenyl 
substituted by bromine. Ci^(dl)alkytamino, Ci^i<yl. Ci^ialkoxy or (un)sub8tltuted 
aryl or heteroaryl group(8); 

and/or geometric isomers and/Sor stereoisomers and^or diastereomers and/or salts 
and/br hydrates and/or solvates thereof. 

5. A process for preparing compounds of fonnula (I) as claimed in any 
of claims 1 to 4 and and/or geometric isomers and/or stereoisomers and/or 
diastereomers and/or salts and/or hydrates and/or solvates thereof which 
comprises 

a) reacting a compound of formula (11): 
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m 

wherein j 
Q is as defined in any of claims 1 to 4; 
s or derivatives thereof 

with an amine of formula (III): 




(HI) 

wherein 

10 Ri . R2 and Ra are as defined in any of claims 1 to 4; 

or derivatives thereof; or 

b) reacting a compound of fonnuia (IV): 




(IV) 

IS wherein 

Ri, R2 and R3 are as defined in any of claims 1 to 4; 
or derivatives thereof 

with a compound of tonriula (V): 

o 



20 




(V) 



. wo 03/028728 . . . . , . PCTAHU02/00095 . 

'; . 46 .": ' ' ' .;v . 

wherein 

Q is as defined in any of claims 1 to 4; and 

X is a leaving group, preferably chlorine, bromine, iodine, tosylate or 
mesylate; 
5 or derivatives thereof; or 

c) reacting a compound of formula (IV): 




R3 



wherein , 



If 

(IV) 



10 Ri. R2 and Ra are as defined in any of claims 1 to 4; 

or derivatives thereof 

with a compound of fomnula (VI): 



— ^CHO 
H 

(VI) 

15 wherein 

Q is as defined in any of claims 1 to 4; 
or derivatives thereof; and 
if desired 

interconverting one compound of fbnnuia (I), wherein Ri. R2. R3 and Q are 
20 as defined in any of claims 1 to 4 to a different compound of fonmula (I) wherein 
Ri. R2. Ra and Q are as defined in any of claims 1 to 4; and/or 

where appropriate, separating the c/s- and/or trans- Isomers and/or 
enantiomers and/or diastersomers of compounds of fonnula (I), or Intennedlates 
thereto, wherein Ri, R2. Ra and Q are as defined in any of claims 1 to 4. by 
25 conventional methods; 
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and thereafter optionaliy forming salts and^or hydrates and/or solvates of 
formula (I), wherein Ri, R2, Ra and Q are as defined in any of claims 1 to 4. 

6. A process for preparing a compound of fonnula (i) as defined in any of 
claims 1 to 4 and/br geometric isomers and/or stereoisomers and/or diastereomers 
and/or salts and/or hydrates and/or solvates thereof which oomprises:preparing a 
compound of formula (I) on solid support. 

7. A process according to claim 6 which comprises: 

f9 attaching a protected 4*aminobutanol derivativa to a 

polystyrene resin by reductive aminatloh; • 
00 acylating the amino group of the compounds obtained with 
carboxyiic acid of formula (11): 
O 



"OH 
(II) 

wherein Q is as defined in claim 6; 
or derivatives thereof; 
(lU) removing the O^rotecUve group from the compound 
obtained; 

(Iv) converting the temiinal free hydroxyl group into hatogenide 

with a halogenation agent; 
(v) alkylating the amine derivatives of fbrmula (IV): 




R3 



(IV) 

wherein l^i. Ra and 1=^ are as defined in claim 6; 

with the halogenide derivative obtained in the previous step; 
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(vf) releasing compounds of formula (I) wherein Ri, Rs and are 
as defined in claim 6; from tfie solid support by cleavage; and 

if desired 

interconverting one.compound of fbmoula (i) wherein Q, Ri, R2 and R3 are 
as defined in daim 6 to a different compound of formula (1) wherein Q, Ri. Ra and 
1% are as defined in claim 6; 

where appropriate, separeting the enantiomers and/or diastereomers and/or 
ds- and/or fta/w- isomers of compounds of fonnula (I), or intennedlates thereto, 
wherein Q, Ri, R2 and Y are as defined in claim 5; by conventional methods; 

and optionally thereafter forming a salt and/or hydrate and/6r solvate of 
formula (I) wherein Q, Ri, 1^ and 1^ are as defined in claim 6. . 

8. A pharmaceutical composition comprising a compound of fomiuia (I) as - 
defined In any of claims 1 to 4 and/or geometric isomere and/or storeoisomere 
and/or diastereomers and/or physiologically acceptable salts and/br hydrates 
and/or solvates thereof and physiologically acceptable carriers therefore. 

9. The use of a compound of formula (I) as claimed in any of daims 1 to 4 
and/or geometric isomere and^or storeoisomere and/or diastereomere and/or 
physlotogicaiiy acceptable saKs and/or hydrates and/or solvates thereof in the 
manufacture of a medicament for tha treatment and/or prevention of a condition 
which requires modulation of dopamine receptore. 

10. The use acconiKng to claim 9 wherein the dopamine receptore are 
dopamine D3 receptore. 

11. A method of treating and/or preventing a condition which requires 
modulation of dopamine receptors which comprises administering to a subject in 
need thereof an effective amount of a compound of fonnula (1) as daimed in any of 
daims 1 to 4 and/or geometric isomere and/or stereoisomere and/or diastereomere 
and/or physiologically acceptable salte and/or hydrates and/or solvates thereof. 
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12. A method according to claim 11 wherein the dopamine receptors are 
dopamine Da receptors. 

13. A compound of fomiula (IV): 

(IV) 

wherein 

Rt and R2 are tlie same or different and represent hydrogen, hiaiogen, Ci. 
ealkyl. C^^Uox/, cyano. hydroxy, trffluoromethyl, Ci^li<ylsuifonyloxy, 
trifluoromethanesulfonyloxy. optionally sut)stituted Ci^cailcanoyloxy, amino, 
amlnoall<yl, carboxy, aminocarlwnyl, N-hydroxycarbamimidoyI, cart>amimidoyt; 
hydroxycartmmoyi, thiocaitamoyi, sulfamoyi, optionally substituted phenyl or 
naphthyl, optionally substituted mono or bicyciic heterocyclic group, two adjacent 
groups of Ri and R2 may combine to fomn an optionally substituted fbsed mdno or 
bicyciic heterocyclic group; and 

Rs is optionaiiy substituted phenyl, 
excluding when 

Ri«R8=H: 

and/br salts and/or hydrates and/or solvates thereof. 

14. A process for preparing piperazine derivatives of fbmiula (IV) as defined 
in claim 13 and/or salts and/or hydrates and/or solvates thereof which comprises 

1) protecting the secondary amine of a piperazin derivative of formula (IV): 



n 

(IV) 




R2 



R3 
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wherein 

Ri and f^are as defined in daim 12, and 
R3 is halogen; or 
derivatives thereof; 

s n) reacting the compound obtained with a compound of fonnuia (VII): 




wherein 

FT and R" are the same or different and represent hydrogen, halogen. 
10 trifiuoremethyl, Ci^llcyl, Ci^koxy, Ci-ealkanoybxy, amino or alkyi amino; 

in the presence of a catalyst applied usually in Suzuld coupling and a base, or 
derivatives thereof; and 

iii) deprotecting ttie piperazine derivative obtained; 

iv) optionally forming salts and/or hydrates and/or solvates of formula {IV) 
15 wherein Ri. R2 and Ra are as defined In claim 13. 

15. The use of a piperadne derivative of fonnuia (IV) as claimed in claim 13 
or salts and/or hydrates and/or solvates thereof as key intennediate in the 
manufacture of acM amide derivatives of fonnuia (I) having selective dopamine 
20 receptor activity. 
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